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: Values obtained from and parameters used for EXAFS fitting. The best fit was obtained using a first shell of predominantly cobalt nearest neighbors, with minor contributions of phosphorus and oxygen atoms. 1 st shell indicates nearest neighbors directly bonded to the central atom. N indicates the coordination number, Reff indicates the calculated bond length, and σ is the DebyeWaller factor. The subscript in grey is the error margin in the fitting. If keeping all other fitting parameters and variables consistent but removing P and O scattering paths, the R factor (goodness of fit) increases from 0.0079 to 0.0127. Table S2 : Comparison of bifunctional catalysts for overall water electrolysis in alkaline electrolyte solution. Note, that the projected surface area is used in this work and estimates of the actual surface area are provided in Fig. S24 . chronopotentiometry at -10 mA cm -2 and +10 mA cm -2 in a KOH electrolyte solution (1 M). A threeelectrode configuration with a Ag/AgCl reference and a glassy carbon electrode counter was employed. Nitrogen was continually purged throughout the solution during the course of measurement. The potential of the reference electrode was also checked before and after the measurement to make sure there was not a significant potential drift that could influence the chronopotentiometric data. systematically increasing the sodium hypophosphite ratio in the deposition solution (0, 30, 100, 500, 1000, and 3000 mM, respectively). The voltage necessary to attain 10 mA cm -2 for HER (a) and the overpotential for overall water splitting at 10 mA cm -2 was systematically decreased (b).
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Fig. S10:
High resolution XPS analysis. To examine the effects of P incorporation on the electronic structure of Co in CoPx, we compared the Co 2p XPS peaks of CoPx with 0.9% and 6.5% P loading, after argon sputtering to remove surface oxides and contamination (a). The Co 2p3/2 (b,d) and Co 2p1/2 (c,e) were fit to the main peak (2p3/2 or 2p1/2) and satellite peaks. For both peaks, CoPx with 0.9% P shows a larger relative area of satellite peaks (f,g), likely stemming from plasmonic losses, presumably indicating a larger amount of valence electrons. However, potential contributions from Co(II) species, which may arise from residual/buried oxides, to the spectra >780 eV cannot be completely discounted. , and 60 min. The OER activity, measured as the overpotential necessary to apply to attain a working current density of 10 mA cm -2 increased (a), which led to a decrease in the overpotential for overall water splitting at 10 mA cm -2 (b). The HER activity was relatively unchanged so the improvement for overall water electrolysis was due to the beneficial effects of the Fe dopants on the OER catalysis.
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Fig. S14: QCM probing of CoFePx catalyst. The CoFePx deposition and catalytic cycle was probed with the QCM and showed a similar trend in step-by-step layer buildup during the deposition (a). Mass changes corresponding to redox peaks were also observed (b), which were very similar to the CoPx catalyst. This indicates that the CoFePx also reduces away its oxide shell prior to HER catalysis and undergoes transitions through to various higher-valent oxide phases on its surface prior to OER catalysis. points to surface phase interconversion between spinel and layered double hydroxide morphologies as potentials shift more positive (referenced to NHE). The presence of surface phosphates at 1000-1150 cm -1 is also evident. Peaks around 1300-1400 could potentially stem from an intercalated species in the layered structure, potentially acetate or carbonate. Like in the Raman spectra, differences between CoPx and CoFePx are evident in terms of peak position and relative intensities, especially in the M-O and M-OH regions (~500-650 and ~650-900 cm -1 ).
Fig. S17:
CoFePx stability testing. CoFePx stability was probed through chronopotentiometric testing at 10 and -10 mA cm -2 , with periodic switching between the two in aqueous KOH (1 M). This was tested in a three-electrode configuration with a Ag/AgCl reference electrode and glassy carbon counter electrode. The potential of the reference was checked before and after the measurement to exclude effects of potential drift on the stability data.
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Fig. S18: Product quantification. Hydrogen (a) was measured by gas chromatography, using methane as an internal standard. Oxygen (b) was measured with an Ocean Optics Neofox Fospor fluorescent sensor. Faradaic yields were nearly quantitative for both products, indicating that the current measured stems from catalytic HER and OER reactions. The experiments were carried out with a three-electrode configuration in 1.0 M KOH electrolyte solution with a Ag/AgCl reference electrode and a glassy carbon working electrode.
Fig. S19:
H2 quantification in the absence and presence of O2. The Faradaic yield for H2 evolution was ~99% when testing in a 2 compartment that was O2-free or a 1 compartment setup where O2 was first removed by N2 purging but then generated at the counter electrode to produce low O2 concentrations (a). Under an air environment, the Faradaic yield decreased to ~90% (b). During chronoamerometric testing at 0.9 V vs. NHE, a slight increase in current density was observed when switching from nitrogen to air environments (c), indicating that partial reduction of O2 takes place, likely leading to the decrease in Faradaic yields for H2. From the slope of current vs. scan rate, roughness factor of CoFePx and CoFePx-Ni foam were approximated to be 24 and 84, respectively. The similarity in CoPx and CoFePx estimated surface areas signifies that the decrease in overpotential for water electrolysis is due to differences in the catalytic activity of the active site rather than from an increased surface area. 
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